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Description 

This invention relates generally to devices for facili- 
tating the suturing of trocar puncture wounds, and more 
particularly to a device that is insertable through a can- 5 
nula for presenting a pair of needles loaded onto the 
ends of a suture, in position to close the trocar wound 
from within an insufflated or otherwise distended 
abdominal cavity. 

Laparoscopic surgery commonly includes the crea- 10 
tion of one or more trocar puncture wounds through the 
anterior abdominal wall for receiving surgical instru- 
ments. The structural strength of the abdominal wall is 
derived mostly from one or more layers of fascia (con- 
nective tissue sheets) running parallel to skin and is 
between layers of muscle. The increasing complexity of 
surgical procedures performed laparoscopically has led 
to the development and use of larger diameter trocars. 
Trocars having outside diameters of up to 12 mm. are 
currently being used, and we anticipate that trocars of 20 
up to 20 mm or larger will be used in the future. 

While small trocar puncture wounds will often heal 
satisfactorily without suturing, the wounds created by 
larger trocars may not. Unless closed properly, larger 
diameter trocar wounds may allow abdominal contents 25 
to herniate into a fascial defect. 

Presently, surgeons attempt to suture trocar punc- 
ture wounds using conventional hand held needle driv- 
ers external to the patient. Because of the limited 
exposure and the potential for puncturing abdominal 30 
organs, conventional needle driving techniques typically 
place sutures only through the outer layers of fascia. 
These manual techniques are often further compro- 
mised by patient obesity and other factors. 

Accordingly, there is a need for an improved 35 
method of closing trocar puncture wounds to minimize 
the risk of puncture site herniation or other undesirable 
side effects of known trocar wound closure techniques. 

US-A-5047039 discloses an anastomosis appara- 
tus with a pair of needles and a suture mounted at its 40 
distal end. DE-A-41 3721 8 falls to be considered in Ger- 
many as a document which, although unpublished on 
the filing date, declares an earlier priority date. In its pat- 
ent family is EP-A-542126. 

Briefly stated, a trocar wound closure device 45 
according to this invention includes an elongated body 
and first and second retractable needle holders dis- 
posed at the distal end of the body. The needle holders 
are movable between a retracted position and an 
extended position. An actuator disposed at the proximal so 
end of the body moves the needle holders from the 
retracted position to the extended position, so that the 
needle holders can be retracted to allow the device to 
be inserted through a trocar wound preferably through a 
cannula inserted into the wound, and extended to posi- 55 
tion the needles adjacent the wound, to allow the wound 
to be sutured. 

The elongated body tube may be a tubular body, 
and the needle holders may be elongated cantilevered 



arms fixed at the proximal end, and free at the distal 
end. 

The retractable needle holders are movable from a 
retracted position within the tubular body to an extended 
position outside the tubular body. 

The needle holders may have tapered retracting 
edges for causing the needle holders to retract as the 
wound closure device is withdrawn from a trocar wound, 
especially through a cannula. 

The actuator may comprise a plunger movable 
within the tubular body from an extended position to a 
depressed position, for engaging and moving the canti- 
levered arms outward as the plunger is depressed, and 
moving the needle holders from the retracted position to 
the extended position, respectively. 

The needle holders may be needle plates slidably 
mounted in the elongated body, with needle holding 
edges oriented generally parallel to the body. 

The body may include a tube for carrying a sutur 
within the body. 

While the novel aspects of this invention are set 
forth with particularity in the appended claims, the 
invention itself, together with further objects and advan- 
tages thereof, may be more readily comprehended by 
reference to the following detailed description of a pres- 
ently preferred embodiment of the invention, taken in 
conjunction with the following drawings, in which: 

Figure 1 is a side elevational view of a trocar wound 
closure device in accordance with this invention; 
Figure 2 is a side elevation of the plunger of the tro- 
car wound closure device of Figure 1 ; 
Figure 3 is a bottom plan view of the plunger of Fig- 
ure 2; 

Figure 4 is an enlarged segmental view of the distal 
end of the trocar wound closure device of Figure 1 , 
shown partly in section, and loaded with a suture; 
Figure 5 is a side elevation of the distal end of the 
trocar wound closure device shown in Figure 4; 
Figure 6 is a bottom plan view of the distal end of 
the trccar wound closure device of Figure 4 show- 
ing the needle holders in the extended position; and 
Figure 7 is a bottom plan view similar to Figure 6, 
but showing the needle holders in the retracted 
position with the suture and needles omitted for 
clarity; 

Figure 8 is an enlarged view of the proximal end of 
the trocar wound closure device, shown partly in 
section, with the plunger fully depressed; 
Figure 9 is an enlarged side elevational view of the 
proximal end of the trocar wound closure device 
similar to that shown in Figure 8, but with the 
plunger extended; 

Figure 10 is a simplified side elevational view of a 
cannula for use with a trocar wound closure device 
in accordance with this invention; 
Figure 1 1 is a side elevational view, partly in sec- 
tion, showing the cannula of Figure 10 inserted 
through a trochar wound into a peritoneal cavity 
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with the trocar wound closure device of this inven- 
tion in the process of being inserted into the can- 
nula; 

Figure 12 is a side elevational view, partly in sec- 
tion, showing the trocar wound closure device fully s 
inserted into the cannula with the needle holders 
extended; 

Figure 13 is a side elevational view, partly in sec- 
tion, showing the process of withdrawing the wound 
closure device and cannula to cause the needles to 10 
pierce the peritoneal wall; 

Figure 14 is a fragmentary side elevational view 
showing the distal end of the trocar wound closure 
device as both sides of the the suture are pulled 
through the peritoneal wall; 15 
Figure 15 is a fragmentary side elevational view 
showing the trocar wound closure device with the 
needle holders retracted in preparation for with- 
drawal from the trocar puncture wound site; 
Figure 16 is a perspective view of an alternative 20 
embodiment of the distal end of a trocar wound clo- 
sure device; 

Figure 17 is a section thereof taken along lines 17- 
17 of Figure 16 showing the needle holders rotated 
to an extended position; 25 
Figure 18 is a section taken along the same line 
showing the needle holders rotated to a retracted 
position; and 

Figure 19 is a section taken along line 19-19 of Fig- 
ure 16 showing the distal end of the alternative 30 
embodiment of the trocar wound closure device. 



In a presently preferred embodiment of the inven- 
tion as shown in Figure 1, the trocar wound closure 
device 10 includes an elongated tubular, preferably 35 
cylindrical, body 12 having a proximal end 14 inserted 
into a housing block 16, preferably formed from a mold- 
able or machinable plastic, soft metal or the like, and a 
distal end 20. A plunger 22 having a handle 24 attached 
thereto at one end 26 is slidably received within the 40 
tubular body 12. The plunger 22 is shown in a side ele- 
vation in Figure 3, and a bottom plan view of the plunger 
is shown in Figure 2. The plunger 22 includes the han- 
dle 24 already described, and an elongated shaft 28 
attached to the handle by conventional fasteners, such 45 
as a screw or rivet 30. 

An actuating element 32 is attached to the distal 
end 34 of the elongated shaft 28. The actuating element 
32 is preferably machined or molded from a low coeffi- 
cient of friction plastic material such as delrin or the like, so 
It is generally cylindrical in cross section, and has three 
longitudinally extending notches 40, 42, 44 formed 
therein, spaced radially around the periphery of the 
actuating element 32. A first shallow notch 40 and a 
second shallow notch 42 are adapted to engage first 55 
and second needle drivers as will be shown and 
described in more detail later. A deeper notch 44 
receives a suture holder. 

The distal end 20 of the trocar wound closure 
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device 10 is shown in more detail in Figure 4, which is 
partly broken away and sectioned for convenience. First 
and second elongated slots 50 and 52 are formed in the 
distal end 20 of the tubular body 1 2, as can be seen also 
in Figures 5, 6, and 7. The slcts 50 and 52 extend from 
the distal end 20 of the body 12 towards the proximal 
end 14 a distance sufficient to allow first and second 
needles 56 and 58 to be retracted laterally into the body 
through the slots 50 and 52. 

The needles 56 and 58 are carried by needle driv- 
ers having first and second elongated resilient bars 64 
and 66. The bars have first and second fin shaped nee- 
dle carriers 70 and 72 attached at the distal ends of the 
bars 64 and 66. Each of the needle holders has a long 
side 74, 76 attached to the respective distal end of its 
bar, and a remote shorter side 78, 80 having a needle 
carrying groove 82, 84 formed therein. The top sides 88, 
90 of the needle holders are preferably tapered from the 
long sides to the short sides to assist the needle holders 
in being retracted into the tubular body 12, as will be 
described in more detail later. 

A suture 94, armed at its ends with needles 56, 58, 
is carried by the device, as seen best in Figure 4. The 
needles 56, 58 are mounted in the needle carrying 
grooves 82 and 84 in the needle carriers 70, 72, and the 
suture 94 is loaded into a suture receiving tube 98 that 
extends upwardly inside the tubular body 12. As best 
seen in Figure 6, the needle carriers 70 and 72 and the 
tube are received in the slots 40, 42 of the actuating 
member 32. The deep slot 44 is preferably sized to sur- 
round the suture holding tube without engaging it, while 
the shallow slots 40 and 42 are sized and shaped to 
engage the resilient bars 64, 66 carrying the needle car- 
riers 70 and 72. 

When the plunger 22 is fully depressed, the actuat- 
ing member 32 moves within the tubular body 12 
towards the distal end 20 of the trocar wound closure 
device 10, and pushes the needle carriers 70, 72 to an 
extended position as shown in Figure 6. When the 
plunger 22 is withdrawn, the actuating member 32 
slides towards the proximal end 14 of the device, and 
the resilient bars 64, 66 move into the tubular body to 
withdraw the needle carriers 70, 72 into the body of the 
trocar wound closure device, as shown in Figure 7, from 
which the needles and suture are omitted for clarity. 

These same two conditions are shown in the sec- 
tion views of the proximal end of the device illustrated at 
Figures 8 and 9. Figure 8 shows the plunger 22 fully 
depressed, and Figure 9 shows the plunger 22 fully 
withdrawn. The housing block 16 is formed from three 
elements. An inner carrier member 100, preferably 
cylindrical in configuration and having a through bore 
therein is mounted within an outer generally rectangular 
member 104 having a peripheral notch 106 for receiving 
the top of a cannula and a bore 110 for receiving the 
inner carrier 100. A flat rectangular cap 112 closes one 
end of the member, and includes a central bore 1 14 for 
receiving the elongated shaft 28 of the plunger 22 there- 
through. 
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The tubular body member 12 is mounted in a 
slightly enlarged annular recess 1 16 in the through bore 
102 of the inner member 100. The through bore 102 is 
tapered from a small diameter at its distal end towards a 
larger diameter at its proximal end. The proximal ends 5 
of the resilient bars 64, 66 are attached at radially 
opposed positions on the inner surface of the tapered 
portion of the through bore 102. Preferably, the bars 64 
and 66 are made from spring steel or a similar resilient 
material, and are formed so that they naturally assume w 
the position as shown in Figure 9, to retract the needle 
carriers 70 and 72 to the Figure 7 position, withdrawn 
into the interior of the distal end 20 of the tubular body 
12 when the actuating member 32 is withdrawn to the 
position shown in Figure 9. 75 

The shallow notches 40, 42 of the actuating ele- 
ment 32 engage the inner surfaces of the bars 64 and 
66, as will be recalled from Figure 6. As the plunger 22 
is depressed, the actuating element 32 progressively 
urges the bars 64 and 66 from their natural position to a 20 
position adjacent the inner surface of the tubular body 
1 2 as shown in Figures 4, 6 and 8, and at the same time 
urges the needle carriers 70, 72 to an extended position 
outside the distal end 20 of the tubular body 12. The 
upper end of the suture holding tube 98 is also visible in 25 
Figures 8 and 9. As shown in Figure 8, a bight formed in 
the suture 94 may extend slightly beyond the upper end 
of the suture holder 98, shown shorter than actual size 
for clarity. As shown in Figure 9, which in this aspect is 
meant to represent the wound closure device after the 30 
suture has been withdrawn through the peritoneal wall, 
the bight at the center of the suture 94 has disappeared 
to show that the suture has been withdrawn. 

While the trocar wound closure device of this inven- 
tion may be inserted directly into a trocar wound site, it 35 
is conventional in laparoscopic procedures to employ a 
cannula 120 as shown in Figure 10 during a procedure. 
The trocar wound closure device of this invention is par- 
ticularly adapted to be used with the cannula 110 in 
place at the wound site. 40 

Figure 11 shows the cannula 120 of Figure 10 
inserted through a trocar puncture wound. The cannula 
1 1 0 passes through the skin 1 24, a fat layer 1 26 and the 
fascia 128 into the peritoneal cavity 130. 

The invention may be more fully understood by 45 
reviewing the manner in which the invention is used to 
place a suture at a trocar puncture wound site. The 
suture 94 is armed at each end with a needle 56, 58. As 
shown in Figures 4 and 8, the center of the suture is 
stored inside the tube 98 within trocar wound closure so 
device, to keep it from becoming tangled. The needles 
are mounted in the grooves 82 and 84 of the two needle 
carriers 70 and 72, as shown in Figure 4, with the sharp 
ends of the needles pointing towards the proximal end 
1 4 of the trocar wound closure device 1 0. The suture 94 55 
extends from the distal end of each needle into the body 
of the trocar wound closure device. The needle carriers 
70, 72 are retracted inside the tubular body 1 2 of the tro- 
car wound closure device to the position shown in Fig- 
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ure 7, so that the outside diameter of the loaded trocar 
wound closure device is less than the inside diameter of 
the trocar puncture wound or of the cannula 120. 

The trocar wound closure device 10, with the nee- 
dle carriers retracted, is inserted through the cannula 
into the peritoneal cavity 130, with the plunger 22 
retracted as shown in Figure 11. The plunger 22 is 
depressed to extend the needle carriers 70, 72 and 
position the needles 56 and 58 adjacent to but outside 
the edges of the puncture wound, and in position to 
puncture the fascia 128 adjacent the wound site as 
shown in Figure 12. The trocar wound closure device 1 0 
and the cannula 120 are simultaneously pulled out- 
wardly with respect to the cavity 130, and the needles 
pass through the fascia 128 as shown in Figure 13. The 
skin 124 and intermediate layer of fat 126 are grasped 
and retracted from the trocar wound site. The needles 
56, 58 are located and pulled only through the fascia 
and muscle layers, with conventional needle drivers or 
the like as shown in Figure 14. As the needles and then 
the suture are pulled through the fascia, the remainder 
of the suture is controllably released from the suture 
tube 98 as in Fig. 14. The plunger 22 is first withdrawn 
to the extended position, prior to withdrwing the trccar 
wound closure device 10 from the cannula 120. The tro- 
car wound closure device is then retracted from the can- 
nula. The taper of the needle carriers will cause 
retraction of the needle carriers into the body of the tro- 
car wound closure device as the device is withdraw as 
shown in Figure 15. After the cannula 120 is withdrawn 
from the wound a surgical knot is placed over the fascial 
wound site, thereby closing the wound through the fas- 
cia, beneath the fat and skin. The ends of suture are cut. 
The outer layers of skin and fat are positioned anatomi- 
cally over the fascial closure, and closed or covered in a 
conventional manner. 

An alternative embodiment of the trocar wound clo- 
sure device of this invention is shown in Figures 16, 17, 
18, and 19. Only the distal end of the device is illus- 
trated in the figures, it being understood that any con- 
ventional actuating means as will occur to those skilled 
in the art may be used. The device shown in these fig- 
ures includes four needle carriers 202, 204, 206, and 
208 rather than two, and is especially suitable for clos- 
ing large trocar wounds. Four needles 210, 212, 214 
and 21 6 are mounted at the ends of rotatable tubes 220, 
222, 224, and 226, carried within the tubular body mem- 
ber 230 of the trocar wound closure device 200. The 
suture(s) can be stored within one or more of these 
tubes. The needle holders are elongated and generally 
oblong in configuration, and each includes an enlarged 
recess 232, 234, 236, 238 for receiving the end of its 
respective rotatable tube, and a small recess and slot 
240, 242, 244, 246 for receiving a suture armed with a 
needle. The peripheries of the needle holders are con- 
figured so that when rotated to a retracted position as 
shown in Figure 18, they will fit within the inside of the 
tubular body 230. At their upper ends, the rotatable 
tubes are provided with cam shaped actuating mem- 
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bers 250, 252, 256 and 258, to allow the rods to be 
rotated to move the needle holders from an extended 
position, as shown in Figure 17, to a retracted position 
as shown in Figure 18. Preferably, at least one spacer 
260 as shown in Figure 1 9 is provided within the tubular 5 
body member for maintaining the rotatable rods in a 
spaced apart configuration, while allowing them to turn 
freely within apertures 262, 264, 266 and 268 in the 
spacer. 

While the invention has been shown and described 10 
in connection with a presently preferred embodiment 
thereof, those skilled in the art will recognize that certain 
modifications and changes may be made therein with- 
out departing from the true scope of the invention. 

15 

Claims 

1. A trocar wound closure device (10, 200) compris- 
ing: 

20 

a) an elongated body (12, 230); 

b) first and second retractable needle holders 
(70, 72, 202, 204, 206, 208) for holding first and 
second respective needles (56, 58, 210, 202, 
204, 206) therein said needle holders disposed 25 
at a distal end (20) of said elongated body and 
movable between a retracted position such that 
said needles are maintained substantially 
within an exterior surface of said elongated 
body and an extended position wherein said 30 
needles are deployed substantially outside said 
exterior surface substantially parallel to a longi- 
tudinal axis of said elongated body; 

c) an open distal end in the elongated body 
(12), to receive a suture within the elongate 35 
body; and 

d) actuator means (32) disposed at a proximal 
end of the body, for moving the needle holders 
from the retracted position to the extended 
position so that the needle holders can be 40 
retracted to allow the device to be inserted 
through a trocar wound, and extended to posi- 
tion the needles adjacent the wound to allow 
the wound to be closed. 

45 

2. A device as claimed in claim 1 wherein said first 
and second needle holders are configured and 
dimensioned to deploy first and second needles in 
a plane substantially parallel to an axial plane of 
said elongated body when said needle holders are so 
in said extended position. 

3. A device as claimed in claim 1 or 2 in which the 
elongated body comprises a tubular body. 

55 

4. A device as claimed in claim 1 , 2 or 3 in which the 
elongated body has openings disposed near said 
distal end and the retractable needle holders are 
movable from a retracted position within the body to 



an extended position outside the body and, extend- 
ing through the openings. 

5. A device as claimed in any one of the preceding 
claims, in which the retractable needle holders 
comprise tapered edges which facilitate retraction 
of the needle holders upon withdrawal of the trocar 
wound closure device through a cannula. 

6. A device as claimed in any one of the preceding 
claims comprising a tube (98) within the elongated 
body for carrying a suture. 

7. A device as claimed in claim 6 in which the means 
within the elongated body for carrying a suture 
includes means for drawing a suture into the tube. 

8. A device as claimed in any one of the preceding 
claims in which the actuator means (32) comprises 
a plunger (32) movable from an extended position 
to a depressed position for moving the retractable 
needle holders from the retracted position to the 
extended position, respectively. 

9. A device as claimed in any one of the preceding 
claims in which the first and second retractable 
needle holders comprise first and second needle 
carriers, slidably mounted in the elongated body, 
and having needle holding slots (82, 84) oriented 
generally parallel to a longitudinal axis of the, body, 
and in which the actuator means comprises means 
(32) extending through the body for engaging the 
needle carriers and causing the needle holding 
slots to move to an extended position. 

10. A device as claimed in any one of the preceding 
claims in which the actuator means comprises a 
generally cylindrical actuator (32) disposed within 
the elongated body. 

11. A device according to any one of the preceding 
claims wherein said first and second respective 
needles are oriented in said needle holders such 
that pointed ends of said needles are directed gen- 
erally towards said proximal end of said device. 

Patentanspruche 

1. Trokarwundenverschlussvorrichtung (10, 200), 
umfassend: 

a) einen langgestreckten Korper (12, 230); 

b) einen ersten und zweiten einziehbaren 
Nadelhalter (70, 72, 202, 204, 206, 208), urn 
eine jeweilige erste und zweite Nadel (56, 58, 
210, 212, 214, 216) darin zu halten, wobei die 
besagten Nadelhalter an einem distalen Ende 
(20) des besagten langgestreckten Korpers 
angeordnet und zwischen einer eingezogenen 
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Position, derart, dass die besagten Nadeln im 
Wesentlichen innerhalb einer auBeren Oberfla- 
che des besagten langgestreckten Korpers 
gehalten werden, und einer ausgefahrenen 
Position beweglich sind, in der die besagten 5 
Nadeln im Wesentlichen auBerhalb der besag- 
ten auBeren Oberflache im Wesentlichen par- 
allel zu einer Langsachse des besagten 
langgestreckten Korpers ausgebracht sind; 

c) ein offenes distales Ende im langgestreckten 10 
Korper (12), urn einen Faden innerhalb des 
langgestreckten Korpers aufzunehmen; und 

d) eine Betatigungseinrichtung (32), die an 
einem proximalen Ende des Korpers angeord- 

net ist, urn die Nadelhalter aus der eingezoge- is 
nen Position in die ausgefahrene Position zu 
bewegen, so dass die Nadelhalter eingezogen 
werden konnen, urn ein EinfCihren der Vorrich- 
tung durch eine Trokarwunde zu ermoglichen, 
und ausgefahren, urn die Nadeln benachbart 20 
zur Wunde anzuordnen, urn ein VerschlieBen 
der Wunde zu ermoglichen. 



2. Vorrichtung nach Anspruch 1, dadurch gekenn- 
zeichnet, dass der besagte erste und zweite Nadel- 25 
halter ausgebildet und bemessen sind, urn die erste 
und zweite Nadel in einer zu einer axialen Ebene 
des besagten langgestreckten Korpers im Wesent- 
lichen parallelen Ebene auszubringen, wenn sich 

die besagten Nadelhalter in der besagten ausge- 30 
fahrenen Position befinden. 

3. Vorrichtung nach Anspruch 1 oder 2, dadurch 
gekennzeichnet, dass der langgestreckte Korper 
einen rohrenformigen Korper umfasst. 35 

4. Vorrichtung nach Anspruch 1, 2 oder 3, dadurch 
gekennzeichnet, dass der langgestreckte Korper 
nahe dem besagten distalen Ende angeordnete 
Offnungen aufweist, und die einziehbaren Nadel- 40 
halter aus einer eingezogenen Position innerhalb 
des Korpers in eine ausgefahrene Position auBer- 
halb des Korpers und durch die Offnungen verlau- 
fend beweglich sind. 

45 

5. Vorrichtung nach einem beliebigen der vorange- 
henden Anspruche, dadurch gekennzeichnet, dass 
die einziehbaren Nadelhalter schrage Rander 
umfassen, die das Einziehen der Nadelhalter beim 
Zuruckziehen der Trokarwundenverschlussvorrich- so 
tung durch eine Kaniile erleichtern. 

6. Vorrichtung nach einem beliebigen der vorange- 
henden Anspruche, dadurch gekennzeichnet, dass 

sie innerhalb des langgestreckten Korpers ein Rohr ss 
(98) zum Tragen eines Fadens umfasst. 

7. Vorrichtung nach Anspruch 6, dadurch gekenn- 
zeichnet, dass die Einrichtung innerhalb des lang- 



gestreckten Korpers zum Tragen eines Fadens 
Einrichtungen zum Einziehen eines Fadens in das 
Rohr einschlieBt. 

8. Vorrichtung nach einem beliebigen der vorange- 
henden Anspruche, dadurch gekennzeichnet, dass 
die Betatigungseinrichtung (32) einen Plungerkol- 
ben (32) umfasst, der aus einer ausgezogenen 
Position in eine niedergedruckte Position beweglich 
ist, urn die einziehbaren Nadelhalter jeweils aus der 
eingezogenen Position in die ausgefahrene Posi- 
tion zu bewegen. 

9. Vorrichtung nach einem beliebigen der vorange- 
henden Anspruche, dadurch gekennzeichnet, dass 
der erste und zweite einziehbare Nadelhalter einen 
ersten und zweiten Nadeltrager umfasst, die ver- 
schiebbar im langgestreckten Korper angebracht 
sind und allgemein parallel zu einer Langsachse 
des Korpers ausgerichteten Nadelaufnahme- 
schlitze (82, 84) aufweisen, und dass die Betati- 
gungseinrichtung eine Einrichtung (32) umfasst, die 
sich durch den Korper erstreckt, um mit den Nadel- 
tragern in Eingriff zu treten und zu bewirken, dass 
sich die Nadelaufnahmeschlitze in eine ausgefah- 
rene Position bewegen. 

10. Vorrichtung nach einem beliebigen der vorange- 
henden Anspruche, dadurch gekennzeichnet, dass 
die Betatigungseinrichtung ein innerhalb des lang- 
gestreckten Korpers angeordnetes, allgemein 
zylindrisches Betatigungselement (32) umfasst. 

11. Vorrichtung nach einem beliebigen der vorange- 
henden Anspruche, dadurch gekennzeichnet, dass 
die besagte erste und zweite jeweilige Nadel derart 
in den besagten Nadelhaltern ausgerichtet sind, 
dass spitze Enden der besagten Nadeln allgemein 
in Richtung des besagten proximalen Endes der 
besagten Vorrichtung gerichtet sind. 

Revendications 

1. Dispositif de fermeture d'une plaie par trocart (10, 
200) comprenant : 

a) un corps allonge (12, 230); 

b) des premier et second supports retractables 
d'aiguille (70, 72, 202, 204, 206, 208) pour 
maintenir des premiere et seconde aiguilles 
respectives (56, 58, 210, 202, 204, 206), les- 
dits supports d'aiguille etant disposes a une 
extremite distale (20) dudit corps allonge et 
mobiles entre une position retiree, telle que les- 
dites aiguilles soient maintenues sensiblement 
dans une surface exterieure dudit corps 
allonge, et une position etendue, ou lesdites 
aiguilles sont deployees sensiblement en 
dehors de ladite surface exterieure, sensible- 
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ment parallelement a un axe longitudinal dudit 
corps allonge; 

c) une extremite distale ouverte dans le corps 
allonge ; et 

d) un moyen d'actionnement (32) dispose a 5 
une extremite proximale du corps, pour depla- 
cer les supports d'aiguille de la position retiree 

a la position etendue, de maniere que les sup- 
ports d'aiguille puissent etre retires pour per- 
mettre au dispositif d'etre insere a travers une 10 1 
plaie par trocart et etendus pour positionner les 
aiguilles a proximite de la plaie pour permettre 
a la plaie de se refermer. 

2. Dispositif selon la revendication 1 , ou lesdits pre- 15 
mier et second supports d'aiguille sont configures 1 
et dimensionnes pour deployer les premiere et 
seconde aiguilles dans un plan sensiblement paral- 
lel a un plan axial dudit corps allonge quand les- 
dits supports d'aiguille sont a leur position etendue. 20 

3. Dispositif selon la revendication 1 ou 2, dans lequel 
le corps allonge comprend un corps tubulaire. 



montes coulissants dans le corps allonge et ayant 
des fentes de maintien d'aiguille (82, 84) orientees, 
generalement, parallelement a un axe longitudinal 
du corps et ou le moyen d'actionnement comprend 
un moyen (32) s'etendant a travers le corps pour 
engager les porteurs d'aiguille et forcer les fentes 
de soutien d'aiguille a se deplacer a une position 
etendue. 

0. Dispositif selon I'une quelconque des revendica- 
tions precedentes, dans lequel le moyen d'action- 
nement comprend un organe d'actionnement 
generalement cylindrique (32) dispose dans le 
corps allonge. 

1. Dispositif selon I'une quelconque des revendica- 
tions precedentes, ou lesdites premiere et seconde 
aiguilles respectives sont orientees dans lesdits 
supports d'aiguille, de maniere que les extremites 
pointues desdites aiguilles soient dirigees genera- 
lement vers ladite extremite proximale dudit dispo- 
sitif. 



4. Dispositif selon la revendication 1, 2 ou 3, dans 25 
lequel le corps allonge a des ouvertures disposees 
a proximite de ladite extremite distale et les sup- 
ports retractables d'aiguille sont mobiles depuis 
une position retiree dans le corps a une position 
etendue en dehors du corps et s'etendant a travers 30 
les ouvertures. 



5. Dispositif selon lune quelconque des revendica- 
tions precedentes, dans lequel les supports retrac- 
tables d'aiguille comprennent des bords effiles qui 35 
facilitent le retrait des supports d'aiguille lors du 
retrait du dispositif de fermeture d'une plaie par tro- 
cart a travers une canule. 



6. Dispositif selon I'une quelconque des revendica- 40 
tions precedentes, comprenant un tube (98) dans le 
corps allonge pour porter une suture. 

7. Dispositif selon la revendication 6, dans lequel le 
moyen dans le corps allonge pour porter une suture 45 
comporte un moyen pour tirer une suture dans le 
tube. 



8. Dispositif selon I'une quelconque des revendica- 
tions precedentes, ou le moyen d'actionnement so 
(32) comprend un piston (32), mobile d'une position 
etendue a une position abaissee, pour deplacer les 
supports retractables d'aiguille de la position retiree 

a la position etendue, respectivement. 

55 

9. Dispositif selon I'une quelconque des revendica- 
tions precedentes, dans lequel les premier et 
second supports retractables d'aiguille compren- 
nent des premier et second porteurs d'aiguille, 
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FIG. 5 

FIG. 4 
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FIG. 12 
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FIG. 13 



|l''o| 


TP 


11 It 


1 1 









24 



16 





/7fi /5 




12 



EP 0 568 098 B1 




13 



